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Presented by Dave Mann (KD7Z YM) with over 45 years experience in 
commercial television live broadcasting, supporting UHF and VHF radio 
voice communications and the use of microwave transmissions for both 
land an satellite communications transmissions for commercial television. 


Dave’s comments: 


Welcome to the wonderful world of Ham Radio and congratulations on 
taking the time to get licensed and volunteering for a roll in Emergency 
Communications. 


I want to take some time to go over what radio equipment is needed to 
support both UHF and VHF voice communications in a field deployment. 
Perhaps you already own a VHF hand held radio for the two meter band on 
ham radio, this is a great start. 


In the Greater Puget Sound Area there is a constant need for more and more 
repeaters to support emergency communications for various served agencies 
during emergencies. Unfortunately we all can’t share the same repeater for 
our communication groups at the same time. More and more volunteer 
organizations are using the 70cm band for additional repeaters during times 
of need. 


Chances are you may use a two meter repeater to check in and then be 
assigned a frequency in the 70cm repeater band. We have a great group of 
volunteers that serve many agencies in our region and by using both UHF 
and VHF we can communicate a plethora of information from the field to 
our served agencies. 


HAND HELD RADIO INFORMATION: 


My recommendation for a hand held radio would be for a UHF/VHF radio 
for use in the field. If you have only a two meter radio it still can be used 

and you could make contacts with some one able to relay your emergency 
communications on 70cm repeaters to your served agency, if needed. 


Gosh, which radio should I buy? Well you might get feedback from your 
emergency communications group as to what they recommend. Another 
choice would to use the internet and go to eHam http://www.eham.net and 
look at “product reviews” and then make a choice as what to purchase new 
or used. 


Something new worth looking into is the Wouxun KG-UV6 if you are 
looking for anew UHF/VHF hand held radio selling for less than two 
hundred dollars. What is so great with this radio is it is FCC certified for 
narrow band transmissions so it could be legally programmed for GMRS, 
Family Radio Service, Marine Radio and other frequencies if you are 
licensed to use. Adding to its usefulness it can also be programmed for law 
enforcement search and rescue volunteers, local fire department volunteer 
responders and can be used for forest fire volunteers providing you have 
written permission to transmit on those licensed frequencies. 


The Wouxun radio is a bear to program manually in the field even with the 
instruction manual at hand I have found. Programming software with a USB 
Computer transfer cable is provided with the radio and has to be used to 
program in frequencies with the 2.5 steps needed for commercial radio. The 
nice thing is the software creates a spread sheet an all you have to do is fill 
in the fields with frequency information and best of all the Alpha tags are 
typed in from your keyboard. Follow the instructions in the software 
package to transfer the information from the spread sheet to your radio. 


A lot of people have rated the Wouxun software that comes with the radio 
not the easiest to use and have offered two alternatives. The first is the free 
software called “KGUV6 COMMANDER?” found at 
www.kc8unj.com/kguv6.html this will let you import and export 
information to other software packages and is an improvement over the 
software provided with the radio, however you still need to install the 
original software that comes with radio to make the free Commander 
Software work. 

The other is a package from RT Systems that provides their software and a 
provided propriety USB transfer cable; however their software package is 


priced around $50. They can be found at http://www.rtsystemsinc.com . The 
nice thing with the RT Software is if you use their software for programming 
other radios the files can be transferred back and forth with ease. 


Now that we have narrowed down your radio choice lets get started in 
EMCOMM using with this little hand held electronic widget. 


You have spent a good amount of money on your radio, so let’s protect it a 
bit from the elements and purchase a holster of some type for field use. 


The number one problem in the field is you may have to change frequencies, 
offsets, tones for repeaters or simplex use and all of a sudden your mind 
goes blank on all the hoops you have to go through to accomplish this little 
task. The solution is to keep the radio manual of your radio or a copy of it 
with you during a deployment or have a cheat sheet so you can do 
this.....and yes, I’m guilty, this bit me on my first deployment, good thing it 
was a practice. 


Talking about frequencies.....you should program in all the frequencies your 
agency uses into the radio’s memory and make a make a mini list as to 
where in the radio memory they are located for recall. Some radios use 
numbers and some have alpha tags. Also it’s a good idea to have a list of 
regional repeaters and simplex frequencies used for EMCOMM in your 
deployment kit, you can get them from you served agency or other seasoned 
members of your group. 


A great source for US, Canada and Mexico amateur radio frequency data 
base is on the internet at http://www.artscipub.com/repeaters. 


So now we have a hand held radio, with a protective holster, pre- 
programmed with frequencies and a manual/cheat sheet for field 
programming. What’s next? 


Battery power.....your nice little radio takes a lot of power for a deployment 
or just for the use of the enjoyment of ham radio. Most radios come with a 
rechargeable battery and a wall wart to charge the battery and takes about 12 
hours to charge a battery. The bad news is that charged battery will last 
from 2 hours to 5 hours depending on your transmitting time and power 
settings. 


So you need a spare rechargeable battery, or a battery pack that takes AA 
batteries.....most packs use 4-6 AA batteries AA batteries are cheap so you 
will need a pile of them for a back-up. The new lithium AA batteries are a 
great choice as they have a shelf life of 10years, out last Alkaline batteries 
about 6-8 times. You can also use rechargeable AA batteries and as with 
your radio AA battery pack, you have to remember to recharge all your 
rechargeable batteries at least every three weeks. 


On the topic of recharging batteries....you can get a fast charger that works 
from you 12Volt car battery or 115V ac. This unit will charge a pack in less 
than % hour.. 


Something that works great in the field is a battery pack device that you can 
plug into your car dash for 12 Volts or have an oversized gel cell or AGM 
battery. You can power your radio for a day or more depending on the size 
of the auxiliary battery. A small solar charger could be of some use also...I 
found a 1Amp charger on E-Bay under “solar power” 


New to the market in the last two years is the MAHA MH-C9000 charger- 
analyzer for AA and AAA NiMH/NiCD batteries. It has almost endless 
programming possibilities with 29 selectable charging and discharging rates. 
The unit has five modes of operation: charge, refresh & analyze, break-in, 
discharge and cycle which helps remove the memory discharge that builds 
up in some rechargeable batteries. 


This is not a fast charger but will be a great device to maintain all your 
rechargeable AAA and AA batteries. As a rule I don’t promote a product 
But, this MH-9000 charger-analyzer is a must have. The cost of this charger 
is in the $45-55 price range. 


Five watts of power from you hand held radio with a rubber ducky antenna 
doesn’t make for a powerhouse for transmitting, you will find it works great 
for 1-2 miles in the city on simplex but will work wonders with a repeater 
providing you have a good line of site path for 10/15 miles. 


Now comes the single most important thing you can do to improve your 
radios transmission performance...... get rid of the rubber ducky antenna, 
and use an auxiliary antenna. First choice might to get an auxiliary antenna 
whip that is about 18in long that connects to the antenna output. They come 
with SMA and BNC connectors and will improve your receive and transmit 


factor by fifty percent. They do make an antenna that has a three foot pull 
up that works great for a radio with a BNC connection but is not 
recommended for SMA as it could break off the screw-in connection at the 
radio if flexed to hard. 


Well bigger is better when it comes to antenna’s....... so my number one 
recommendation would to use a J-Pole antenna. Google [J-Pole antenna] on 
the internet and you will find dozens of sites that show how to make this 
easy to build antenna. You will need an antenna adaptor cable like a SO-239 
to SMA or SO-239 to BNC to attach the J-Pole antenna to your radio. Also 
remember to pack some string or light nylon cord to attach the J-Pole to a 
window frame, a nail on the wall or hang from a tree or a porch. 


An interesting fact is that the J-Pole antenna has a 3 DB gain over a ground 
plane antenna and as also called the Zepp Antenna short for Zeppelin, first 
invented by the Germans for use in their lighter-than-air balloon air ships. 


This J-Pole antenna should more that double the effectiveness of your radio 
and you will be able to reach many repeaters you could not with the rubber 
ducky antenna. 


Another antenna would be a mag mount UHF/VHF antenna, again with the 
proper antenna cable adaptor for stress relief. You can attach it to the roof of 
a car, a metal filling cabinet, this antenna should again double the 
effectiveness of you radio. 


An Antenna I like for EMCOMM is the ELK Log Periodic Antenna for 
2/440. With this antenna you should get a three fold of effectiveness from 
your hand held radio. Remember as hams we should use the lowest power 
setting on our radio.....so by lowering the power of your hand held to half 
power or less you will use less battery power and extend the time you can 
use your radio from a battery pack. More information on this antenna is on 
the internet http://www.elkantennas.com . This antenna is in the $100 range 
and is also very useful with a mobile UHF/VHF radio which will be the next 
large purchase you will make in Ham Radio equipment. To support the 
ELK antenna I use a portable tripod and mast. 


A nice addition to your radio would be an auxiliary microphone which gets a 
lot of RF away from your head and if using a rubber duck or 18in whip, you 


can hold the radio over your head and get your antenna a few more inches in 
the air and still be able to talk on the mike at the same time. 


When operating in a quiet setting such as a shelter a useful item is an ear 
phone bud and/or a set of earphones, for a noisy location where you can’t 
hear. 


when operating in a noisy environment earphones comes in very handy. 
Your radio should have a jack for phones and most all auxiliary 
microphones have a jack in the microphone. 


The next step in adding more power to your hand held radio is by adding an 
amplifier to increase your radio’s output from 5Watts to over 35Watts this 
connects between the antenna output of your radio and an auxiliary antenna. 
a 12 volt power supply is needed. The one I use is a BD-35 and information 
can be found at http://www.mirageamp.com/ for the price you can find a 
good used UHF/VHF mobile radio and still have the use of your hand held 
for other communications. 


You might add a few antenna adaptors to your kit and need some extra 
antenna coax cable with fittings. I would say 50Ft of RG-8 or 9913 coax 
would be great to have in your kit. http://www.universal- 
radio.com/CATALOG/cable/coax.html, show’s photos of the various cables 
and has information on loss factors and comments. 


At this point we have the basic gear for a hand held radio for a deployment 
but there are other things that come in handy in your kit. 


I find a LED flashlight with extra batteries, paper and pencil/pen for taking 
notes, a watch for keeping time, a Leatherman tool, a small VOM meter for 
checking batteries and for antenna shorts. A fanny pack or small case to 
store your gear in. A check list of items need for deployment...... as hams 
we have a tendency to raid our deployment kits for just having fun with our 
hand held radios. 


I have found it useful to put together a three ring binder with information for 
my served agency for emergency communications. Message forms, 
frequency lists with offsets and tones used by your served agency, phone 
numbers used by your agency and members, e-mail addresses, list of gear 


for radio deployment, training notes and the second part is survival gear 
which we did not include in the presentation. 


To find out more about other ideas on putting together a kit or kits for 
emergency communications Google [Ham Radio Go Kits] as you will see 
there are a lot of ideas of how to put a kit together, look over all the ideas 
and put together something you think would work for you and talk it over 
with others in your communications group. 


It’s nice to carry everything in every Ham Radio Go Kits ideas published but 
in an emergency earthquake or storm situation you might not have the use of 
a large car or truck to transport you gear, you may be on foot. Besides radio 
gear, your kit will consist of personal survival equipment, food, water and 
portable shelter in place gear. The trick is trying to get everything in a nice 
compact deployment package that can be used in responding to a emergency 
communications assignment. 


MOBILE RADIO KIT 50 WATTS + 


We have looked over the use of hand held radio’s roll in deployment, and 
have found some things that make them more efficient. Now it’s time to put 
together a full size UHF/VHF Mobile Radio Kit for voice communication. 


I have put together a basic mobile radio kit in a box along with a portable 
antenna system and would like to take some time to share with you the 
contents and their use. The only addition would be to take a 12 Volt AGM 
battery or gel cell battery to power the radio should AC power not be 
available . This would be the radio part of you go kit ready to grab and dash 
for an emergency communication assignment. A battery charger would be a 
nice addition to the kit and will need 115 Volt AC power source. 


I have used this kit for several communication drills with the Seattle ACS 
emergency group and have found it to be very efficient. The mobile radio 
in this kit is a duel band UHF/VHF radio with a 50 Watt output and can 
handle a heavy duty use to transmit communications traffic. 


Any commercial mobile Ham Radio that has FM, 2 meter and 440 bands can 
be used for this kit. I chose a used radio I picked up at a Ham Flea market. 
Again you want a duel band radio as both bands are used here in the Puget 
Sound Area and are starting to be used nationally as well. 


I mounted the radio on an aluminum plate along with a AC Power supply, 
and a extension speaker plus a 115 Volt AC power strip. 


I converted the radio power connector and the AC power supply to 
Anderson Power Pole connectors that are becoming the standard for ham 
radio. Google [Anderson Power Pole] for more information on this 
connector and it’s use. With the power pole connector it is easy to change 
the AC supply to a Battery supply. 


You need a back-up for 12 Volt power and having a cable to attach to a car 
battery with Anderson Power Pole could come in handy in an emergency 
situation. 


I have converted all my 12 Volt gel cell and AGM batteries to Anderson 
Power poles as well as battery chargers. 


This is a good time to program in all the frequencies you agency uses for 
EMCOMM and make a list of the frequencies and location on your radio’s 
memory banks. Things do change in emergency’s and you might be asked 
to change to new frequencies in the field or serve another agency. 


Again have the Radio Manual or cheat sheet for programming your radio, 
should you forget how to program in frequencies, repeater offsets and tones 
used by your emergency communication group. 


Additional items I find helpful is a set of earphones if you need to operate in 
a noisy area or might have to set up in an area where you radio’s speaker 
could disturb others. A clock for logging time of communications traffic 
and a LED battery powered light and a AC extension cord. Carry a small 
tool kit a Leatherman tool is great and slip in a Volt Ohm Meter, great for 
testing for voltage and electrical wiring problems. 


We have the basic radio set-up together so it time to put together the antenna 
system. I carry a duel UHF/VHF mag mount antenna and the ELK Antenna 
with supporting mast that we looked at in the hand held radio presentation. I 
carry 50 feet of 9913 low loss antenna cable with PL-255 connectors and 
some extra RG-58 coax cable with connectors and adaptors. In my kit I 
have barrel connectors to connect antenna cables together and some BNC 
converters if needed. 


Again antennas the bigger the better....more gain in the antennas the lower 
power you can operate your radio on which gives you more operating time 
from your batteries. Some times lower power doesn’t do the trick and you 
might need your mobile radio’s full power along with a high gain antenna 
for receiving and transmitting in the field. 


In the kit carry your agencies various forms for EMCOMM traffic, a log for 
your field transmissions. Have a supply of paper and lots of pens, pencils 
and a notebook with your group’s field procedures. 


And last take some time to use your go kit radio package and practice with it 
in the field. You don’t have to have an EMCOMM drill after all this is a 
ham radio, enjoy the hobby. Remember to have a copy of your ham license 
with your kit, it proves you are a licensed amateur radio operator. 


WEB SITES: 


Some more sites on the internet for equipment is: Arrow Antennas 
http://www.arrowantennas.com/ and I like the Universal Radio site at 
http://www.universal-radio.com/CATALOG/ this site has pictures of all the 
options and accessories for all new radio gear. They charge shipping and you 
pay no sales tax ordering over the internet....should a sales tax be charged in 
the future on internet sales you can phone in a tax free out of state order. 


Another equipment supplier I like is Ham Radio Outlet 
http://www.hamradio.com/ free shipping on orders over $100 and they have 


a store in Portland, internet and phone orders are tax free. 


More information on EMCOMM go kits and digital communication are on 
the eHam web site under forums http://www.eham.net/forums/ . 


Looking for used equipment http://swap.gth.com/ and http://www.grz.com/ 
ARRL Publications of interest: http://www.arrl.org/ 


The ARRL Emergency Communications Handbook 
by Stan Horzepa, WA1LOU 


Emergency Power for Radio Communications 
by Michael Bryce, WB8VGE 
ARRL Field Resources Manual 
The ARRL Emergency Communications Library 
a CD on voice & digital information, plus software 


This paper was first presented at the 2009 Communications Academy and 
has updated material for the 2013 Communications Academy presentation. 
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